Abstract-A general deembedding procedure using one "OPEN" and two "THRU" dummy structures for noise and scattering parameter deembedding based on cascade configurations is presented in this paper. This technique does not require any equivalent-circuit modeling of probe pads or interconnections. This deembedding procedure is valid for designs having interconnections with any kinds of geometries and for devices operated at frequencies of several tens of gigahertz.
I. INTRODUCTION
With the continuous downscaling of device dimensions, the impact of the surrounding parasitics on a transistor characteristics has gained importance in the ac and noise measurements of a device-under-test (DUT), which includes a transistor, probe pads, and the metal interconnections between the probe pads and transistor. Since the probe pads and metal interconnections introduce additional parasitics, deembedding procedures for both measured scattering and noise parameters must be performed to get the intrinsic performance of a transistor. In the deembedding methods presented in [1] - [3] , a parallel-series configuration assumes that the capacitive effect of interconnections is negligible and the inductive and resistive effects are dominant at the frequencies of interest. However, this might not be true for the designs with long interconnections or at operating frequencies at several tens of gigahertz. Therefore, the DUT has to be modeled as probe pads, interconnections, and a transistor connected in cascade configurations. The deembedding procedure presented in [4] is based on cascade configurations, but it still neglects the capacitive effect of the interconnections and requires specific equivalent-circuit models for both probe pads and interconnections, which makes the deembedding results rely on the accuracy of the equivalent-circuit models and the element values used in the calculation. This paper presents a general deembedding procedure based on the cascade configurations without the requirement of any equivalent-circuit models for the probe pads and interconnections.
II. THEORY OF NOISY TWO-PORT AND NOISE PARAMETER DEEMBEDDING
Deembedding techniques are based on the noise correlation matrix defined in [5] and [6] . In this method, the DUT is modeled in a cascade configuration, as shown in Fig. 1 and YPAD is the admittance between the signal pads and ground. Fig. 2 shows the layouts of a DUT and the dummy structures used in the proposed deembedding procedure. The "OPEN" dummy structure consists of RF probe pads without interconnections and the transistor. The "THRU1" dummy structure consists of the probe pads with the section of the interconnection (I 1 ) at the input port of the DUT and the "THRU2" dummy structure consists of the probe pads with the section of the interconnection (I 2 ) at the output port of the DUT. Based on the nomenclature defined in Fig. 1 matrix of the probe pads, as defined in Fig. 1 the output port because the resistive effect of the interconnection is amplified by the transistor to the output port.
IV. CONCLUSIONS
A general deembedding procedure of scattering and noise parameters based on cascade configurations for on-wafer RF measurements of MOSFETs has been presented in this paper and verified with measurements. This method improves the accuracy of deembedded results at high frequencies by taking the capacitive effect of metal interconnections into account.
